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FOREWORD 

The Summer Science Training Program for Hi^h-Ability Secondary School Students, sponsored and sup- 
ported by the National Science Foundation, first' appeared on the U. S. educational scene in the summer 
of 1959. These programs are intended "to provide the superior high-school student with educational 
experience in science and mathematics beyond that normally available in high school courses. " Some 
117 programs were offered in 37 of the fifty states, the District of Columbia and Puerto Rico in the 
summer of 1959. During the summer of I960 the program was continued on an expanded basis, with 147 
programs held in forty-three states, the District of Columbia and Puerto Rico. Present plans of the 
National Science Foundation call for a continuation of this program over the next few years at least. In 
addition to its impressive scope, Summer Science Programs are quite diverse. Changes have been 
made in the 1961 and 1962 programs based on the experiences of the Foundation with the SSP's. These 
programs, operated largely by colleges and universities, have been designed to give selected high school 
students more intensive training and more significant research experience than they could obtain in their 
high schools. It is believed that such experiences will intensify interest in and understanding of sciences, 
and give greater momentum to valid career planning. 

A program of such scope obviously represents a tremendous amount of time and energy expended by the 
scientist-educators who designed the individual programs and put them into effect. It also signifies a 
substantial outlay of federal funds in the form of grants from the National Science Foundation. Interest 
in the utility of the program and its effectiveness in meeting its several goals, therefore, has been 
marked - both on the part of the Foundation and educational circles in general. 

Since its inception in 1959 the general feeling on the part of persons who have come into contact with the 
summer science program is that it is a "useful" one. Most persons, however, have difficulty in putting 
their fingers on just what it is that makes the program "useful" and, for this reason, their judgments are 
more subjective than objective. The National Science Foundation, in keeping with its special interests 
and responsibilities, has encouraged Directors and others associated with the program to do as much in 
the way of objective evaluation as is feasible. At the same time the staff of the Foundation has implemen- 
ted a continuing evaluation study of its own and has contracted with outside consulting organizations to 
provide further follow-up and evaluation of the program as a whole. 

The present study is an attempt to measure the impact of the I960 Summer Science Programs on the 
student participants and on their high schools. 

Its research design makes use of pre-and-post-program measurement of the performance, attitudes and 
plans of the participants, comparing these evidences with parallel data from comparison groups of 
students who did not participate in the Summer Science Programs. 

A brief overview of fhe results are given in I SUMMARY, and in greater detail in the body of the report. 

A study of this magnitude and scope could be accomplished only with the full cooperation of many people: 

. The high school students, in both the Experimental and Comparison 
groups who reported before and again after the Summer Science 
Programs on their backgrounds, interests and performance as 
students . 

. The high school science and mathematics teachers who completed 
forms describing the performance patterns of their students who 
were included in this study. 

. The high school principals who afforded and organized the cooperation 
of their teachers and students, and filled outquestionnaires. 

. The Observers, who visited each of the 18 Summer Science Programs 
included in this study. 

. The Program Directors of the 18 programs. 

The vision of Dr. Howard J. Hausman of the National Science Foundation made the study a reality and 
his guidance as contract monitor enabled the investigators to direct the study toward those questions 
which were of greatest pertinence to the Foundation. 

Harold A. Edgerton, Ph. D. 
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SUMMARY 



This report sums up a study of the impact 147 Summer 
Science Programs supported by the National Science 
Foundation in I960 made upon the participants and their 
schools. 

Data were collected before, during and _after^ participa- 
tion from a carefully selected sample of 18 of the pro- 
grams diversified as to program type and geographic 
location. Student samples included an Experimental 
group of actual participants and 2 comparison groups 
of non -participants of similar age, ability and interest. 
The High School sample comprised the schools from 
which the student samples came. 

Both students and high school teachers completed com- 
prehensive questionnaires before and after the program 
and experienced Observers visited and reported upon 
the during phase, 

I Chief Objectives of the program, as reported by the 
host institutions included: 

A. For the Students 

• Motivation toward and guidance in science 
careers 

, Orientation toward science and research 
plus provision of some realistic experiences 

• Supplementation of high school programs 

B. For High Schools to which students return 

• Increased science interest in entire student 
body, school administrators and parents 
with possible improvement in curricula 

. Improvement in science teaching 

. Strengthened ties between high schools and 
colleges 

C. For Colleges anticipated benefits 

• SSP students enter college with considerable 
orientation and clarification of college goals 

. SSP contributes to raising freshman level of 
student ability 

• Host institutions profit from opportunity to 
recruit high level future students, strengthen 
ties with area high schools and gain in 
prestige 

• Host facilities gain understanding of 
secondary schools, enrich regular teaching 
as result of stimulation by these superior 
students, some gain in summer salary 
supplem entation 

. SSP helps close the gap between college and 



high schools with under par science pro- 
grams--Negro institutions noted this 
objective especially. 

H The Programs fell into these general categories: 

A. Orientation programs characteristically 
were of 2 or 3 weeks’ duration with larger 
enrollments of students exposed to a wide 
range of scientific material through lectures, 
laboratory and other methods. They were 
highly organized and directed, the teaching 
level generally sophisticated, with little or 

no homework required of students. Observers 
raised some question as to whether the im- 
pact on science education from this type of 
program can justify its cost in dollars and 
in faculty time as compared with programs 
which require more student performance. 
However, some in this category have ope- 
rated for several years with apparently good 
results. Students were resident on campus, 

B. Course (or classroom) programs of 4 to 6 
weeks duration offered course material in- 
troducing the student to modern concepts 
unlikely to be met in high school or early 
college, depending heavily on lectures 
supplemented by text book study, homework, 
laboratory and other methods. They were 
almost as highly organized as the orienta- 
tion programs but afforded students some 
opportunity for research and individual 
activity. Some were resident and some 
commuter programs with no essential dif- 
ferences except that the former allotted 
more time to laboratories, 

C. Research Programs were from 6 to 13 
weeks duration with generally smaller 
numbers of students participating in ’’science 11 
in the making” at varying levels from that 

of laboratory technicians to designing and 
carrying out their own experiments. There 
was less formal instruction but greater 
dependence on individual attention, labor- 
atory work, casual advice and recommen- 
ded reading. Students were resident on 
campus in some and commuted to others. 

Where there was a minimum of direction 
students were inclined to feel at loose 
ends, 

D> Negro -- these programs were included 
because they were working toward some 
special goals including that of closing the 
gap between the level at which their 
students complete high school science and 
the level at which they are expected to 
function in college. Two such programs 
were included in the sample 18, both in the 
Course category, one residential, the 
other mainly commuter. 
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Features common to all the above types included some 
pattern of recreational program, mostly casual and un- 
scheduled- -where too highly organized students resented 
the necessity of leaving their work to participate. Co-ed 
programs had less problem in maintaining a happy balance 
of work and recreation than those which were all male. 

In every category "Bull sessions" were one of the most 
popular and most rewarding activities between classes, 
at meals and after hours. Students in residence had an 
advantage in this respect over the more limited opportuni- 
ties available to commuters. 

The staff in all programs characteristically had tremen- 
dous enthusiasm for working with young people. They 
gave generously of themselves, frequently without special 
reimbursement. Some Observers warned that top level 
staff could not be expected to go on indefinitely and that 
planning for the future must not "ride a willing horse too 
hard. " Where high school teachers were utilized along 
with college staff, the Observers noted a drop in teaching 
level* They agreed generally that college atmosphere and 
of instruction were prime ingredients of the successful 
program. They noted a need for more counseling with the 
SSP students on how to choose a college, where to look 
for financial aid and the philosophical approach to science 
as a way of life. Girls are concerned with woman's role 
in home versus a career in science. Students too were 
critical of high school teachers. Student responses recor- 
ded six months later, however, seem to indicate that SSP 
counseling may have been stronger and of better quality 
than was evident to the Observers. 

Student performance was generally high. There were no 
serious problems of discipline, no loafing or horseplay. 

In the opinion of the Directors, practically 100% of 'the 
participating students were benefiting though the degree 
might vary from those few who seemed in waters a little 
too deep for comfort on up to those who rode the highest 
waves with ease. Instructors judged the work these stu- 
dents did as superior to that of regular undergraduate 
classes. 

Follow up, in the Observers 1 opinions, was the least de- 
veloped facet of the entire program. Some institutions 
make an effort to keep in touch with students through cir- 
cular letters, alumni days which bring the students back 
to the host campus, or informal personal contacts. Obser- 
vers deplored that no one seemed to be making any serious, 
organized study of the behavior of these students while 
right at hand and available for testing and observation. 

High School Teachers expressed a desire for a direct re- 
port on their own SSP students. Some schools try to do 
this, but not all. 

HI Recruitment and selection : Those who should attend 
SSP's were typically described as: 

"Students of superior ability who are highly moti- 
vated, with keen curiosity and imagination, with a 
serious vocational interest in science, and who are 
socially mature for their age. " 

Printed brochures supplemented with news releases to 
local papers were the most usual recruitment techniques. 
Teachers generally felt that mailings sent to them directly 
were more effective in actually getting to students than were 
those sifted down through channels of school administrators 



and counselors. This was strengthened by reports from 
both the Experimental and Control students showing 
teachers who were not counselors as first source of 
information. About 10% indicated the counselor. A 
variety of approaches and media seems indicated to 
reach the most students. 

Selection procedures varied. Host faculty or program 
directors made selections in some cases and in others, 
it was entirely in the hands of the high schools. Some 
more cooperative plan would seem advantageous. 

Factors considered in selection included scholastic 
records, some use of tests and IQ's, teacher's recom- 
mendations and students' written statements. There 
was some use of personal interviews. No clear cut 
pattern emerged from the 18 programs in the sample. 

Students were influenced to apply for admission chiefly 
through encouragement of Science and Math teachers. 
Cost was mentioned by very few but this is information 
only from those who were in the program. We do not 
know how many would-be participants were ruled out 
by this factor. 

Teachers suggestions on how to improve selection 
varied from adding tests to eliminating all tests, but 
generally they felt that thfe right students were selected. 

IV Financing : Some schools lamented NSF cuts in 
what had been submitted as absolutely minimal budgets. 
More financial support for faculties, for lunches, 
guidance and needy students were reported needs for 
some. 

Division of cost varied from those in which board, room 
and transportation were all provided to others in which 
only some portion was provided. Arguments were ad- 
vanced that a student's willingness to bear some of his 
own cost was evidence of sincerity on one hand and on 
the other that costs should be borne by the grant and 
stipends paid to equal what students might otherwise 
have earned. 

Student replies in the "after" phase indicate their belief 
that the financial aid given was fair. Two out of five 
say they would attend SSP even if they had to pay tuition 
plus expenses, 1/4 would pay either tuition or expenses, 
but 1/4 would not attend if they had to meet either of 
these costs. Clearly more information is needed as to 
students who were recommended to SSP but did not go 
because of finances. 

Another possibility to further science interest and 
knowledge without depriving students of summer earn- 
ings would be to promote science connected jobs for 
students with interest and ability. 

V Does the Program measure up to its aims ? 
Observers s aid "Yes, and then some” with suggestions 
noted, to give students still more opportunity to "get 
their hands dirty", strengthen follow-up, refine selec- 
tion, strengthen guidance. 
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Teachers 1 opinions expressed: 

1. satisfaction with the manner in which the students 
were selected 

2. a conviction that students learned more about 
mathematics and science than they would without 
SSP, and that. student interest in same was in- 
creased 

3. a prediction that SSP's would force high schools 
to expand and upgrade their science curricula 

4. a belief that high school-college relationships 
were improved by SSP, that transition to college 
life would be made easier for the participating 
student and that more students were encouraged 
to go on to college. 

5. a prediction that high schools will have to use some 
form of ability grouping. 

6. a belief that SSP's increased motivation toward 
intellectual achievement and that enrichment of 
high school science courses will be a result of 
SSP's. 

However, teachers also noted: 

!• recognition of dangers to both high school and 
students from over-emphasis on science at the 
high school level. 

2. a feeling that pressures on high school science 
teachers are being increased by SSP's 

3. a belief that financial problems eliminate the best 
qualified SSP prospects (11%) 

4. objection to SSP because it is contrary to their 
philosophy of education 

5. those of superior but not exceptional ability 
should also be included. 

Students generally felt that the Program had achieved its 
goals. Those reservations held by some were of a minor 
nature. 

VI Impact on Students During SSP: 



To discuss mutual problems, attitudes and 
ideas with equally able young people was of 
greatest importance and mentioned again and 
again as one of the most valuable assets of SSP. 



Vn .Index of Quality of High School Science Backgro und 

This index was developed because "the kind of school 
the student comes from" was believed to affect the 
level of performance, the range of skill, interest 

and understanding expected of a student and exhibited 
by him. 

The index was based on: 

1. The per cent of parents of students in PTA 

2. The per cent of high school graduates who go on 
to college 

3. Annual salary after five years of service for 
teachers with Bachelor's degree as their high- 
est degree 

4. Per cent of teachers in the high school whose 
highest degree is the Bachelor's 

5. Per cent of science or mathematics teachers 
holding Master's degree or higher 

6. Per cent of science or mathematics teachers 
with six or more years of experience 

7. Per cent of science and mathematics teachers 
who teach no other subject except science or 
mathematics 

8. Is there a guidance counselor in the high school 

9. The kinds of organizations sponsored by the school 

10. The number of the key science courses for which 
the high school has a laboratory 

11. The number of advanced mathematics courses regu 
larly taught in the high school 

12. The number of science courses regularly taught in 
the high school 




The courses and lectures themselves, active labora- 
tory and research work, contact with stimulating 
personalities, working in a college environment, 
field trips and skills gained in scientific writing 
made deep impressions on the students. College 
level lectures especially with summaries and 
bibliographies were highly rated and appreciated. 

Where background was not too strong there was some 
complaint of going "too fast", where it was strong, 
the criticism was "r apetitious" another indication 
of the need for refining student selection and for 
rating high school backgrounds. 



Above evidences were collected from the high schools 
which had students included in this study. Each of the 
above evidences discriminated between two groups of 
schools; one group nominated by the Observers and 
identified by the evidence as being known for their strong 
background in science teaching, the second group made 
up of high schools from the same states as the first group 
but without the science reputation. 

The index made it possible to compare students from su- 
perior science background schools with those from 
schools rated not superior. The evidence suggests 
a relationship between the kind of high school back- 
ground and the type of SSP selected by the student. 

More study on this seems warranted. 






VIII Facts about the Student Groups 

• Both Experimental and Comparison groups were all 
bright, high ability, science interested students. 

. Most were 17 years ola at end of junior year in 
high school, a normal age for this educational 
level. 

. 27% had received at least one award for scholar- 

ship, about half had science or mathematic awards. 
Almost none ranked lower than top fourth of their 
class. 

. About 1/4 had been editors of school publications. 

2 out of 5 had held student government offices, all 
indicative of a superior group in terms of ability, 
achievement and willingness to carry their load in 
the social system. 

. Nine cut of ten had never skipped grades in school. 

. As children, more boys than girls had been given 

toys of a scientific nature, reflecting the commonly 
held notion that science is masculine. 

, Absenteeism from school was low. 

, Chief extra-curricular activities include in order 
of frequency: religious groups, science or math 
clubs, athletics, music, school publications. 

. The person most influential in development of science 
or mathematics insterest is most often identified as 
a teacher of that subject, less frequently a parent. 

. Most of the students have science libraries of their 
own. Many have home laboratories. 

IX Before and After S.S. P . 

Measurement of interests, beliefs, plans, and patterns 
of performance of the students were made both prior to 
SSP and again in January following the SSP. These meas- 
urements included questionnaires and performance descrip 
tions completed by the students themselves and reports on 
how their teachers saw them as well. 

Some of the changes could be anticipated as a result 
of maturity so Comparison groups were utilized. Such 
changes as occurred only in the Experimental group 
and not in the Comparison group were assumed to be 
due to SSP attendance. They included: 

An increased number of students 

. recognized importance of interrelated science 
areas as chemistry-biology, physics -chemistry 

. believed that adding to the sum total of man's 
knowledge was more important than making a 
discovery directly applicable to a problem 

. developed greater ability to express scientific 
ideas clearly 

. felt they had gained knowledge of methods and 
philosophy of scientific research 
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. were following through with advanced mathematics 
courses in special or outside programs 

. accepted experimentation as a method verifying 

conclusions reached by logic f 

i. 

. strengthened work habits, though not necessarily j 

those characterized by conformance to schedule 
or programmed procedures 

. increased their breadth of interest 

* 

I 

. increased their self reliance, confidence in inde- 
pendent thought and action 

. started or developed further personal science 
libraries 

. (girls) increased in technical interest and all gen- 
eral activity related to science ; 

. developed near professional skill in some labora- 
tory specialty 

. increased their academic load and habit of checking 
fact against theory 

By and large the boys show greater objectivity than do 
the girls. Girls adhere to a greater extent to a pattern 
of belief which one might call "fundamentalism. " No 
significant change was effected for either boys or girls \ 

in their beliefs in certain superstitions as a result of r 

attendance at SSP. It appears that the SSP's have been 
oriented to presentation of the structure, facts and pro- { 

cedures of science rather than implications or genevaliz- | 
ation of attitudes of science and scientific method to every- ; 
day living. F 

Both boys and girls apparently had stabilized their in- 
terest areas in science before SSP. No significant 
changes developed. 

Boys in a more marked degree than girls in post SSP 
behavior showed lessened interest in amount of labora- 
tory work, tended to be less attentive in class, antag- 
onized fellow students more with a "know it all attitude" 
and were more critical of authority. This is not unex- 
pected since the SSP purposes are not to encourage 
conformity to a high school performance norm but 
rather to stretch the thinking of able students interested 
in science both quantitatively and qualitatively. 

Post SSP showed more boys who thought they had over- j 

specialized in science and others who thought they i 

lacked sufficient drive for science. There was a general j 

increase in those who now felt they lacked a real science j 

interest. j. 

f 

X Study of Further Educational Plans of these highly able 
students shows that: 

. Courses planned for senior year lean heavily to math- 
ematics and science. There is a decrease in the Ex- 
perimental group of those taking solid geometry pos- 
sibly reflecting a shift from engineering as a career 
goal to the sciences. 

\- 

. Practically all students in the 3 groups plan to go 
on to college. 









Physical sciences, engineering (male), mathematics, 
biological sciences (female) in that order, are the 
most frequently listed majors. 
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• 83% of boys, 61% of girls plan to study beyond the 

Eacheior*s degree. 

Plans for financing college education are not clearly 
drawn. 



. Boys have earned more than girls, 44% between 

$300 and $1000, 24% of girls have no earnings at 
all. 

. Boys feel more secure about going into debt for 
education. 61% of girls say they haven*t thought 
about it. 



This study points 
ctudy. 



distinctly to certain areas needing further 



j . * ~ same Doys 

and girls, reporting their developing careers in 

college, graduate study and into, careers. The real 
impact of the Summer Science Programs is in terms 
of the careers of those exposed to them. 



2. Selection of students for SSP needs to be examined 
ccrefuHy. There are questions regarding making 
the selections appropriate for the type of Program, 
so as to bring in those upor. whom the Programs 
are most likely to have optimum impact. 



. 2 out of 5 will need to borrow for college. 

. As of January their senior year over 2/3 of these 
students had no information about the National De- 
fense Student Loan Program. 

• Almost all these students intend to apply for scholar- 
ships rather than loans. 



3. The concept of kind of high school from which the 
student comes" needs much more study, both in 

terms o. its selection and training implications 
as well as "educational pressure. " 

4. As yet there has been no adequate study of financing 
of college education. A follow up type of study in 
this area is needed. 



. There is need for more planned college financing 
and a study of same. It appears that too many ;• 
students and their parents just hope to "muddle 



5. More might be done to promote and evaluate the pos- 
sibilities of summer science employment in serving 
the same purposes as the Summer Science Programs. 
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II 

INTRODUCTION 



For more than two decades the United States has, been deeply 
concerned with tH«* supply of individuals trained in science 
and engineering in sufficient numbers to meet the needs of 
the country. These needs are two-fold: 

. the increasing demands of the military for 
scientists and engineers, The attention to 
this problem was sharply intensified with the 
orbiting of Sputnik, 

, the normal demands of industry, business and 
government for scientists and mathematicians. 

Early in this era scattered efforts were made to interest 
more students in science careers, but these efforts were 
relatively small and in most cases of only local significance. 
This need to give the superior high school science student 
’’something more 11 has been long recognised. Prior to 1959# 
substantial progress in this direction had been slight. Al- 
though experimentation with procedures such as ability 
grouping? acceleration and classroom enrichment has been 
going on at an increasing rato o/er the last several decades, 
these methods for providing for the talented student have 
often been restricted to large schools in metropolitan, urban 
or suburban areas. The concentration of students of this 
'Caliber in the smaller high schools has generally been in- 
sufficient to warrant installation of such relatively costly 
special procedures. 

For many years superior students have used summer school 
as a means for getting unpopular required courses ’’out of 
the way” and for obtaining special skills such as typing and 
shorthand. In this way, however, a few have taken addi- 
tional or advanced science or mathematics courses either 
in their home high schools or, by special arrangement, in 
nearby institutions of higher learning* With a few outstand- 
ing exceptions, summer schools have not been used directly 
in meeting the special problems of the high-ability science 
student. 

As early as 1949 one of the most interesting concepts for 
dealing with the high-ability science student was born: the 
summer science camp or program. In these summer ex- / 
periences a restricted number of highly selected high school 
science students were given the opportunity to work and 
study under top-flight scientists. Often these summer 
camps or programs were held at a university or professional 
research facility and staffed by university professors or 
professional researchers. Participation in actual on-going 
research frequently was at least a part of the summer ex- 
perience. Privately sponsored, these early science camps 
were few and far between. As "the word” spread, how- 
ever, more and more schools and research institutions set 
up pilot summer programs. By 1959, therefore, the sum- 
mer science program was already quite well established 
in several institutions in various parts of the United States. 

More or less paralleling the development of the summer 
science program concept was the emergence of a variety 
of other techniques for dealing with the gifted high school 
science student. The Westinghouse Science Talent Search 
has been active for more than 20 years. Academic year 
programs to strengthen teachers qualifications, including 
those supported by the National Science Foundation, have 
been on the increase in institutions of higher learning 



throughout the country. Various programs designed to 
orient and inspire outstanding students towards careers in 
science have been backed by private foundations and, to a 
lesser degree, by public agencies, 

In 1959 the National Science Foundation embarked on a pro- 
gram of Summer Science Institutes. 

The basic objective was, "To conserve scientific interest 
at a high level in those gifted high school students who have 
shown marked ability and interest in the past, so as to in- 
crease the probability that this type of student continue and 
make science his career. " 

The rationale supporting this objective is: 

1. Future scientific manpower requirements will 
emphasize quality rather than quantity, The noed 
will bo to produce better scientists, though not 
necessarily more of them. Thus the goal of the 
National Science Foundation is not the recruitment 
of talent in the form of increased science enroll- 
ments. 

2. There exists in the high schools a pool of scienti- 
fic talent. As the students who constitute this 
pool progress through high school to college and 
beyond, certain proportions of them change their 
career aspirations from scientific occupations to 
non-scientific ones, Anything that can be done to 
reduce this loss of high-ability science talent by 
natural attrition could, therefore, serve to in- 
crease the numbers of high-quality science gradu- 
ates at the A. B. , M. A, , and Ph. D. levels with- 
out requiring an increase in the initial pool of 
science talent, The basic objective of the National 
Science Foundation program, then, should be to 
cut down the drop-out of scientific talent from the 
high school pool, 

3. Several methods are available for identifying the 
students who make up the pool of scientific talent, 
The act of applying for admission to such a pro- 
gram as that sponsored by the NSF serves as one 
excellent indication of scientific or mathematical 
interest. Assuming that proper identification can 
be made, therefore, the objective is to provide 
those students with a stimulating summer experi- 
ence which will increase, or at least conserve or 
maintain, their interest in science and fix more 
strongly their motivations to elect science as a 
career. Stated in a different way, the objective is 
to give these students a realistic look at science so 
that reality can be separated from glamor and a 
correct career decision made. Or, again, the 
summer experience should be designed to postpone 
insofar as possible the students making a negative 
or default decision regarding a career in science. 

The Summer Science Programs for high ability secondary 
Students, supported by the National Science Foundation, 
were sponsored and conducted for the most part, by colleges 
and universities with a few conducted in established research 
agencies. There were 117 of these institutes in the summer 
of 1959 and about 147 during the summer of i960. Since 
this represents a major program and substantial expendi- 
ture of pubLic monies, the Foundation sought to assess the 
impact of such programs on the participants and on their 
high schooLs. The present study is an effort to make and 
report such measurement. 
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PLAN OF STUDY 
♦ 

The National Science Foundation's "Summer Science Training 
Program for High-Ability Secondary Students" was organised 
to provide opportunities for superior secondary school stu- 
dents to study and work with experienced scientists and math- 
ematicians. The programs, offered under the auspices of 
various colleges, universities and non-profit research or- 
ganizations, were varied in their approach, but had the same 
purposes of encouraging or motivating bright high school 
students in their scientific efforts and in setting their feet 
more firmly and securely upon the paths towards careers in 
science. 

For those concerned with the support, development and growth 
of such a program the question of its total effect or impact is 
of great importance. The study reported here is concerned 
with the measurement and description of the effect or im- 
pact of the Summer Science Program. 

The study has the following objectives: 

1. To investigate the immediate and long-range impacts 
which attendance at a Summer Science Program has 
on the participating secondary school students. 

Z, To study the impact of the Summer Science Program 
on the home high schools of the participants, on their 
teachers and on their peers. 

3. To examine the impact of the Summer Science Pro- 
gram on the host institutions and their staffs. 

4. To make plans for a longer study reaching into the 
colleges attended by participants in order to examine 
the effects of the Summer Science Programs over a 
longer period of time and specifically on college 
science programs. 

The study was designed to compare the performance, attitudes, 
interests and activities of program participants before they 
attended a Summer Science Program with similar measure- 
ments and observations obtained after such attendance. In 
addition a second set of comparisons contrasts these before 
and after observations of the program participants with com- 
parison or control students who had similar abilities, atti- 
tudes, interests and opportunity for developing these but who 
were not Summer Science Program participants. 

The data of this investigation can be divided into three phases: 
before, during and after the I960 Summer Science Programs. 

i. The "Before" phase was completed before high schools 
had ended their 1959-60 academic year, and included 
the following: 

a. A detailed plan of study. 

b. Selection of sample of Science Summer Programs to 
be studied. 

c. Development of data collection forms and organiza- 
tion of the procedures for their utilization. 

d. Identification of students for the Experimental and 
Comparison student samples. 

e. Collection of all required pre-program or "before" 
data on: 

Experimental Sample 



Comparison Samples 
Home High Schools and Staffs. 

2;. The "During" phase included: 

a. Observation of the programs of the schools included 
in the Program Sample through Observer visits. 

This is similar to the corresponding facet of the 
1959 study. 

b. Collection of data concerning student reaction to the 
on-going programs through use of a special question- 
naire. (Form G) 

3. The "After" phase was conducted as late in the following 
school year as feasible and the date for such data collec- 
tion was sot for January, 1961. The "after" phase in- 
volved: 

a. Collection of all required post-program data on: 

Experimental Sample 
Comparison Samples 
Home High Schools and Staffs 

b. Processing of all data and preparation of reports. 



Throe kinds of sampling were involved in the study, these in- 
cluded the sample of Summer Science Programs, the sample of 
students and the sample of High Schools attended by these stu - 
dents . 

1. Summer Science Programs Sample . Eighteen of the 147 
in operation in the Summer of I960 were chosen as rep- 
resentative on the basis of: 

a. the kind of program offered (research, course, or 
orientation), and the living arrangements for students 
(resident on campus or commuting). 

b. the length of the program 

c. the geographic area in which located 

d. the subject matter offered 
e . other factors . 

As a guide in the selection, the pertinent characteristics of the 
147 programs were tabulated. In each of the tables presented 
the occurrence of the characteristic is shewn in terms of the 
147 programs and the "18" selected for that study. Actually the 
column under the "18" includes three programs in the Prairie 
View Agricultural Mechanical College (Texas) which had been 
tabulated separately because each one is a unit in itself and was 
operated with a different faculty and different subject matter 
than the others in that same college. 

Table 1 shows the kinds of programs offered. Thirteen 
schools offered an orientation program, with students 
resident on the campus. Fifty-seven schools offered a 
course program, resident on the campus, and so on. 

Observer’s reports in the 1959 program noted that the 
students had better opportunity for bull sessions among 
themselves, and with their teachers, if they were in re- 
sidence rather than in a day-school set up so it seemed 
important to consider this factor in the sampling. 

Table 2 shows the length of the programs in weeks. Two programs 
were scheduled for 13 weeks each, 4 were 10 weeks long, but 54 
out of the 147 programs were 6 weeks in length* In choosing the 
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Table 1 



Table 3 



Kinds of Programs Ofg^ed 



Geographic Distribution of 
Summer Science Programs - I960 



Kinds 1960 ."18" 



Orientation - resident 


13 


3 


Course - resident 


57 


5 


Course and Research - resident 


25 


3 


Research - resident 


17 


4 


Course - commuter 


16 


4 


Course and Research - commuter 


5 




Research - commuter 


12 


1 


Research - resident and commuter 


2 




Total 


147 


20 



sample the 6 weeks programs were selected as far as 
possible, so as to rule out or minimise length of term as a 
factor. Howerver, to include orientation programs in the 
sample it was necessary to take some shorter programs 
than 6 weeks, and to include research programs , required 
some longer than 6 weeks. The median length of program 
was 6.0 weeks. 



Table 2 

Duration of Programs - i960 



Duration 




i 960 


2 weeks 




5 


3 weeks 




9 


4 weeks 




17 


5 weeks 




18 


6 weeks 




54 


7 weeks 




7 


8 weeks 




16 


9 weeks 




15 


10 weeks 




4 


1 1 weeks 






12 weeks 




2 



Totals 147 20 



Table 3 shows the geographic distribution of the programs. 
In reviewing the data for these it was noted, however, that 
geographic location and kind of program were not independ- 
ent. Hence, this interaction was taken into consideration 
in the selection. The orientation programs chosen were 
from Mississippi, Oklahoma and Kansas. There were no 
orientation programs in the Middle Atlantic or the North- 
east. Course programs as such were common in the south, 
while research programs were more common in the north- 
east area. Only 7 states had no program. 



Area 


I960 


"18" 


New England 


8 


1 


Middle Atlantic 


23 


4 


South Atlantic 


21 


2 


East South Central 


8 


1 


West South Central 


24 


5 


East North Central 


21 


1 


West North Central 


16 


2 


Mountain 


10 


2 


Pacific 


12 


2 


Other 


4 


** 


Total 


147 


20 



Table 4 shows the subject matter undertaken in the various 
programs. The group "multiple sciences" was the most 
popular combination. This generally ms ant a review of 
materials and concepts of most of the sciences but not pre- 
sentation as separate courses. In the group "mathematics, 
chemistry, physics and biology", offered by 14 of the 
schools, the four subject matter areas were presented as 
independent courses in the summer science program. 

The Summer Science Programs did attempt to use basic 
science and mathematics as a vehicle for increasing the 
interest of the students as well as for giving them more 
intensive training and understanding in an area of science. 



Table 4 

Fields of Study - I960 



Field of Study 


I960 


"18" 


Physical Sciences 


20 


2 


Biological Sciences 


22 


3 


Multiple Sciences (1) 


30 


6 


Mixed Sciences 6c Mathematics 


24 


2 


Mathematics 


17 


3 


Mixed Sciences (2) 


9 


1 


Physical Sciences 6c Mathematics 


16 


2 


Applied Sciences (3) 


8 


1 


Biological Sciences 6c Mathematics 


1 




Multiple Sciences 6c Mathematics 


'■ 


“ 


Totals 


147 


20 



( 1) Listed only as "Multiple." Specific components 
unknown . 

(2) "Mixed" Sciences refer to cases where Physical 
and Biological Sciences are included in the 
same program. 

(3) Meteorology, Agricultural Science, Electronics, 
Engineering, Forestry and the like. 



Tabic 5 lists some other characteristic* considered in the 
•election of the program* for inclusion in the study sample. 
Eight of the program* were offered in non-college institu- 
tion*. For the most part these wer* research organisa- 
tions offering opportunity to the* student* to participate in 
their on-going research program*. Ten programs were 
available to boys only, thirteen were listed as being in a 
negro institution and open only to negroes. Three of the 13 
are considered as one program among the 18. Most of the 
schools had no particular feature in this area which had any 
bearing on the selection of the sample. 



Table 5 

„ Other Characteristic* Covered 
in Sampling 



Characteristic i960 ^lS 11 



Non-collegc Institution 


8 


1 


Boy* only 


10 


1 


Girls only 


1 


1 


Negro Institution 


13 


4 


No special feature 


115 


14 



Total 147 20^ 



Table 6 gives a list of the programs selected. The data, 
however f are not shown for any one program by itself. The 
purposes of the study were to investigate the impact of 
summer science programs in general on the participating 
students and not to evaluate individual programs. 

Table 6 

Summer Science Programs Selected 
for Participation 



Brooklyn College 

California State Polytechnic College 

Colgate University 

Colorado College 

Cooper Union 

University of Georgia 

Indiana University 

Kansas University 

University of Mississippi 

The University of Missouri, School of Mines 4c Metallurgy 
Oklahoma State University 

Prairie View Agricultural 4c Mechanical College 
Southern Methodist University 
University of Utah 

Virginia State College (Norfolk Division) 

Worcester Foundation for Experimental Biology 
University of Pittsburgh 
University of Santa Clara 



2 . Student Samples : 

Three groups of students were included in this study, 
the Experimental group and two groups of comparison 
or control student*. 

a. The Experimental group (E) were student* who 
participated in one of the selected I960 Summer 
Programs. They had just completed the eleventh 
grade in high school and expected to return to 
complete the twelfth grade during the academic 
year 1960-6 1. (The I960 Summer Program parti- 
cipants were the first group for which adequate 
"before the fact" data could be obtained to com- 
pare with similar evidence gathered "after the 
fact. ") It is recognized that there is an increasing 
science sophistication developing in the schools 
and, as time goes on, the impact on the students 
and on the schools associated with the Summer 
Science Programs will become more diffuse and 
hard to isolate or identify. 

b. Control Groups. The matter of setting up com- 
parison or control sample* for such a study as 
this presented some serious problems. These 
problems included finding students of approxi- 
mately equal ability, of the same range of in- 
terests and intensity of motivation as the Ex- 
perimental! and doing it economically. That such 
a study as this must have comparison or control 
samples was not questioned. 

Two sources of such control groups seemed 
available and both were used. They were identi- 
fied as the C-l and the C-2 groups. It might be 
noted that the use of two control groups, rather 
than one, makes it possible to check the observed 
changes more adequately than could be done with 
only one. It al 30 permitted a judgment as to which 
of the control groups might prove more effective 
or efficient as a comparison or control. 

(1) C-l: Comparison or control sample were 

boys and girls who had applied for admis- 
sion to the 18 selected Summer Science 
Programs but who were chosen as alter- 
nates instead of acceptances. All of the 
schools reported positive selection based 
on a variety of factors such as school 
record, teachers recommendation, inter- 
views, tests, and students' statement of 
plans. Hence, it might be assumed that 

. the C-l Comparison group were not quite 
as able, or quite as strongly motivated, or 
perhaps not as articulate as the experimental 
group. 

(2) C-2: The members of the second com- 

parison or control sample, were obtained 
from the same high schools from which the 
students in the experimental sample came. 

In asking each high school for cooperation 
in this study, a list of names of the students 
from that high school who had been accepted 
in one of the 18 Summer Science programs 
was included. The high school was asked 
to supply the name of one other student for 
each name listed, the other student to be 

of the same age, sex, ability, interest in 
science and motivation as his opposite 
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number in the Summer Science Program. 

This left the matter of identifying control 
samples to the schools themselves rather 
than attempting the use of psychometric data. 
The merit of this control sample is shown in 
the comparison of the data from these boys 
and girls with those of the experimental group 
and with those of the first control sample. 

Data on aptitude scores, which might be ex- 
pected to offer a basis for comparison of the 
experimental and control groups was too 
scattered to make any sensible comparison. 

It may be assumed that differences in response 
or behavior of the members of the experi- 
mental group before as compared with after 
the Summer Science program must be associ- 
ated with the effect of the science program as 
part of its impact, providing that same change 
is not observed among those boys and girls who 
were not privileged to attend such a program. 

3. The High School Sample consisted of the high schools 
from which the Experimental and Control samples of 
students had been drawn. The immediate and long-rangi 
effects or impacts of the Summer Science Program could 
be many and varied. In order that optimum success for 
the study be achieved, therefore, it was important that 
efforts be concentrated in those areas in which accurate, 
objective measurement seemed most feasible and in 
which significant results would most likely to be forth- 
coming. 

Nine forms or schedules were developed for the actual 
collection of data in this study. Table 7 shows the name, 
the form designation and title, and the sample or sub- 
sample for which the form was used. 



The kinds of data to be collected were, of course, 
those believed to have some possible oearing on the 
question of impact of summer science programs on 
participants and their high schools. The forms are 
described briefly below. The questions in the vari- 
ous forms are shown in the tables showing the tab- 
ulations of answers to each of the questions. 

Form A : STUDENT INVENTORY filled out by 
students before the beginning of the Summer 
Science Program. Formft A and B were mailed 
directly to the contractor, so as to minimize 
contamination related to the student's expecta- 
tion that his high school teacher or principal 
would see his answers. 

Part I is basically a biographical inventory 
covering home background, interests, college 
plans, awards, honors, activities, attitudes 
toward courses and school work, outside 
reading, outside work, and the like. 

Part II consists of 87 questions, covering 
attitudes and beliefs in regard to school and 
in particular toward science as a career. 

Part HI is concerned with current school work 
and with the Summer Science Program. 

Form B : STUDENT DESCRIPTION was designed 
to enable the student to describe himself, his 
performance pattern and work habits as precisely 
as he could. 



Table 7 

Outline of Use of Forms 



Form 


Student 


Pre-SSP 

Teacher Principal 


During 

Observer Student 


Post-SSP 

Student Teacher 


A. Student Inventory 


X 






B. Student Description 


X 




X 


C. Student Academic 
Record 


X 






D. School Inventory 


X 






E. Student Description 


X 




X 


G, Student Reaction 




X 




H. Student Inventory 






X 


I. Teachers Summary 






X 


Observers Schedule 




X 
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Part I is a series of 35 sets of 4 descriptive 
phrases used t^ describe the on-the-job perform- 
ance of the student as a science student. Part I 
encompasses 7 factors as follows: 

S; Scientific Attitude 

C: Creativity, Inventiveness, Ingenuity 

B: Breadth of Interest, Curiosity, Inquiaitive- 

ness 

W: Work Habits, Goal Orientation, Dependabil- 

ity, Responsibility, Attention to Detail . 

SS: Social and Communication Skills in Scientific 

Setting, Helpfulness, Cooperativeness, 
Teamwork, Leadership in Science, Communi- 
cation 

T: Technical Interests, Activity for Activity's 
Sake, Cookbook Scientist, Equipment Builder 

I: Independence of Thought and Action, Dis- 
regard of Authority, Insistance on Checking 
Errors in Other's Work. 

Part II contains 27 questions regarding attitudes 
and behavior. These use a five step scale; 
"Definitely "Yes" to "Definitely No" to answer each 
of the questions. 

Part III asks the student to indicate his own charac- 
teristics, attributes and kinds of performance which 
he thinks will help him be a good scientist, and also 
those which he thinks will hinder him in developing 
and following a scientific career. 

Form B was completed by all students, both Experi- 
mental and Comparison, before the SSP (May I960) 
and again after the SSP during their senior year in 
high school (January 1961). 

Form E : STUDENT DESCRIPTION is essentially a 
duplicate of Form B. It was designed for the teacher 
to answer, describing the performance and attitudes 
of pupils as the teacher sees them in the same terms 
as those used by the student. In addition to duplicating 
the questions asked in Parts I, II and III of Form B, 
Part IV asks for information regarding the teacher's 
knowledge of and attitude toward the Summer Science 
Program. 

This form was completed by a high school science or 
mathematics teacher of each student both at the Pre- 
SSP (May I960) stage and again in January 1961. It 
was not required that the same teacher report on a 
student both times. 

Form C : STUDENT ACADEMIC RECORD is a brief 
form asking for the relative standing of the student in 
his high school courses and a record of courses taken 
and grades earned. This record was obtained only in 
May I960, and not repeated in January 1961. since 
such a record could show no essential change within 
that period. 

F orm D : SCHOOL INVENTORY is a questionnaire to 

be filled out by the high school prinicpal, describing 
in some detail the high school and particularly those 
aspects of a high school which might influence or con- 
tribute to the student's understanding of science inso- 
far as the high school as an environment is concerned. 
It covers description of the school, of the teaching 
staff, the offerings in science and mathematics, and 
information regarding the selection of students to 



attend the Summer Science Programs by the high 
school. This form was filled out in May I960 only. 

Form H : STUDENT INVENTORY is a revision of 
Form A, deleting from it questions to which answers 
would not change within the period of May I960 
to January 1961. A few other questions were added 
to cover topics bearing on financial need and the stu- 
dent's attitude toward the Summer Science Program. 

It was also necessary to use a question in Form H to 
check up on which students in the Comparison Groups 
had attended Summer Science Programs other than 
the 18 included in this study. This form was ad- 
ministered only in January 196 1. 

Form I : TEACHER'S SUMMARY is a series of open- 

end questions addressed to the teachers to be filled 
out by at least one teacher from each high school. 

The questions ask for the teachers' impressions of 
the benefits and detriments of the Summer Science 
Program as they see them in terms of their students 
and as they see them in terms of the reactions of 
other teachers. 

F orm G : STUDENT REACTION is a brief question- 
naire filled out by the students (Experimental group 
only) during the last week of their Summer Science 
Program, to describe their summer experience as 
they saw it at that time. 

The OBSERVERS' SCHEDULE is a list of 69 questions 
for which the observers sought answers from the pro- 
gram directors, faculty and students of each of the 
selected SSP's during a two day visit to the program 
while it was in progress. 

The numbers of students by sex and by group for whom 
data were received are shown in Table 8. The numbers 
of students shown in the table for each group and form 
are the numbers for whom the forms were received in 
time to be coded and included in the study. A total of 
1325 Form A's were returned. Of these, 957 were for 
males and 368 for females. By groups, there were 
620 in Group E, 322 in C-l and 383 in C-2. 

Of the 705 possible members of the Experimental group, 
88% returned a Form A, while Form A's were returned 
by only 51% of the possible C-l's and 54% of the C-2's. 

The shrinkage from the numbers of students who filled 
out the forms in the pre-SSP period as compared with 
the post- SSP period is shown in Table 9. Eighty-four 
per cent as many boys in the Experimental group re- 
turned Form H as had filled out Form A. Eighty-five 
per cent as many boys in the post-SSP period filled out 
and returned a Form B as did during the pre-SSP period. 
The shrinkage picture for Form E for boys Experimental 
group is 87%. It has been suggested that there might be 
a relationship between the percentage of returns in the 
post-SSP as compared with the pre-SSP in the interest 
in science or mathematics as a career. If this is true 
then the boys in the Experimental group have the greatest 
or most intense interest, followed fairly closely by the 
boys in the C-2 group and the rather distinct drop in re- 
turns from the C-l group. It could be argued, however, 
that the boys in the C-l group, those who applied for ad- 
mission to a SSP but were not accepted, might be less 
likely to cooperate in such a study than either those who 
were accepted (Group E) or those who were nominated by 
their schools as most similar in ability and interest (C-2). 
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Table 8 



* ' Number* of Student* for Whom Data 

Were Received 






Form Male Female Grand 

E Cl C2 Total E Cl C2 Total Total 



A 


(Pre-SSP) 


445 


232 


280 


B 


(Pre-SSP) 


444 


231 


284 


C 


(Pre-SSP) 


438 


238 


308 


E 


(Pre-SSP) 


429 


236 


288 


B 


(Post-SSP) 


377 


166 


253 


E 


(Post-SSP) 


365 


160 


242 


H 


(Post-SSP) 


375 


143 


219 



957 


175 


90 


103 


368 


1, 325 


959 


173 


90 


103 


366 


1, 325 


984 


169 


93 


112 


329 


1, 358 


952 


157 


80 


92 


329 


1, 282 


996 


137 


74 


78 


289 


1, 085 


76'' 


121 


64 


80 


265 


1, 032 


737 


136 


67 


69 


272 


1,009 



The lame pattern does not hold for the girl*. The largest 
percentage of returns of post-SSP a* compared with pre- 
SSP were for the girl* in experimental group, followed in 
order by the C-l and then the C-2 groups. It is not proper 
to include the returns on Form E from this point of view, 
since these forms were filled out by the teacher* who may 
not be influenced by the same motivations as the students. 



Table 9 

Returns of Post-SSP Questionnaires as 
a Per Cent of the Corresponding Pre-SSP 
Questionnaire Returns 



Pre 


Post 


E 


Male 

Cl 


C2 


E 


F emale 
Cl 


C2 


A 


H 


84% 


62% 


78% 


78% 


74% 


67% 


B 


B 


85% 


72% 


89% 


79% 


82% 


75% 


E 


E 


87% 


68% 


84% 


77% 


80% 


87% 



12 



0 









IV 

FIRST HAND EVIDENCES 

The Summer Science Programs have been seen from several 
different viewpoints but with each having pertinence to the 
understanding and evaluation of these programs. 

1. An "Observer" visited each of the 18 programs in- 
cluded in this study, making a 2 day visit to the pro- 
gram to see it in action, to talk with the program 
director and staff, and to interview some of the 
students. The Observers# were men trained and 
experienced in science and concerned about the en- 
couragement and training of future scientists. On 
their visits they followed a prepared schedule of 69 
questions covering every aspect of the program. 
These questions were answered with the cooperation 
of the program directors and others involved. 

2, The students who participated saw their programs 
from a distinctly different angle. Toward the end of 
their summer program, each participant completed 
a brief questionnaire covering his attitude toward his 
experiences. In addition some questions were in- 
cluded in the pre - and post-SSP questionnaires 
asking about expectations for the program and about 
the realization of these expectations. 

3. The science and mathematics teachers in the high 
schools attended by the students who participated in 
the selected SSP's, answered questions about SSP and 
its effect on these students (January 196 1) following 
the attendance at a I960 by one or more of their 
students. (January 1961) 



Summary Of Observers' Reports 

I. Objectives 

Setting of program objectives had been left largely to the 
discretion of the host institution and so varied conjiderably 
from campus to campus. The proposals submitted to the 
NSF were also examined and are included in this summary 
of objectives . 

Directors were asked what the host institution expected 
its program to accomplish from the point of view of: 

1. The students and the high schools to which they 
wouJd return as well as the colleges they would 
soon enter. 

2. The host institution itself, and its faculty. 

They were also asked why their institution had selected 
the particular areas of study covered in its program. 

The objectives reported ara listed in the following para- 
graphs with those which occurred most frequently ap- 
pearing first in the list. 

A. Objectives: For the Participating Students 

I • To motivate toward and offer guidance in the s e - 
lection of a science career : Encompassed in this 

* See Appendix A for list of Observers. The views of these 
groups are summarized in this section of the report. 



objective was the thought that students would have 
an opportunity to see science as a possible and 
desirable career, but in a more realistic light 
than they had knowii heretofore . They would have 
the experience and stimulation of knowing and 
working with men who had achieved in science and 
at the same time see at first hand that such achieve- 
ment rests more on patient routine than on glam- 
orous drama. From their own performance in 
competition with others equally able they would 
also gain some valid measure of their own apti- 
tude, competence and interest. 

2. To orient and stimulate student interest in science : 
This was recognized as an objective particularly 
in the Orientation programs which were expressly 
set up to give students a brief but highly charged 
exposure to a wide variety of science areas. It 
was also so recognized by many of the Course 
programs and at least two of the Research pro- 
grams. It was considered as important for a 
student to discover that he did not want a career 

in science as to confirm his feeling that he did. 

3. To stimulate individual study and/ or research 

and provide some realistic experience in it: Thi s 

was widely accepted as an objective by both Course 
and Research types of programs. In the former 
the emphasis tended to be on the introduction of 
modern ideas, as in mathematics, with the hope 
that they would thus develop an appreciation of the 
subject as a living, growing discipline . In the 
Research programs "reality testing" was generally 
the key word with the greater amount of time spent 
actually in the laboratories. The degree in which 
individual creativity and research design was en- 
couraged or made possible varied very widely. 

4. To supplement the high school program : In the 
Course programs effort was generally made to 
convey course content on a level more advanced 
and different than the student would encounter in 
high school or in early college. The Research 
Programs aimed at exposing students to the basic 
characteristics of research work, refinement of 
laboratory skills and better understanding of the 
experimental approach. It was evident that great 
care had been taken to avoid actual duplication of 
high school work. 

Other objectives mentioned by a few included: 

5. To encourage these students to education beyond 
high school : It was hoped that some who had not 
seriously considered this, or who - as was true 
with some of the girls - had thought in terms of 
secretarial or business courses - would be so 
stimulated and impressed with the possibilities in 
science that they would go on to obtain degrees and 
perhaps do graduate work. The actual experience 
of a summer in a college atmosphere was seen as 
a strong factor in this. 

6. To give the student some unders tanding of the inter - 

dependence of the sciences : ’ * ~~ 

7 . To impress the student with the importance of 
learning thoroughly the basic mathematics and 



science available in high school: 

8 . To stress the importance of developing 
competence in corn^m uni cation okills in 
science and engineering. 

Another objective just noted in passing would seem to 
be a rather important one. That is the stimulation and 
inspiration that seems to ‘‘explode into being" when 
good minds strike sparks with other good minds. This 
opportunity to work and compete with students who are 
really their peers in ability, to discuss past experiences, 
present problems and future ambitions appears in other 
areas of the report as one of the most influential and 
memorable results students carried home with them. 
However, this seemed to come about all on its own. 

It was not recognized in the early planning as a real 
objective . 

B. Objectives; For the High Schools to Which the 
Student Will Return: These objectives were less 

clear-cut than those seen for the student himself. 

One Director stated quite flatly that his program’s 
concern was for the student and for no one else. 

For the most part, however, Directors saw ob- 
jectives for the high schools falling into four cate- 
gories; 

1 . To exert positive influence on the student body 
body as a whole : More interest in and enthusi- 
asm for science and its career possibilities 
would be generated in the whole school as a 
result of talks, special projects and the general 
contagious high science -temperature of the re- 
turnee. It was anticipated that he would also 
spread the notion that academic achievement 
does have rewards and thus influence a more 
positive attitude toward intellectualism. 

2. To improve science teaching methods: This 

could result, the Directors felt, in those schools 
in which returnees were encouraged; 

a. to serve as laboratory assistants and/or 
class resource persons 

b. to. share new techniques and ideas 

c. to organize Science Clubs 

d. to enrich school libraries through use of 
lists of references compiled during summer 

e. to teach classes (the institutions which in- 
cluded this did not elaborate) 

f. to give high school teachers a better idea of 
the possibilities for student activity at a 
high level 

g. to bring back to their schools the strong 
imprint of the science faculties. (This in a 
state where the School of Education had been 
more influential on high school teaching than 
had science departments.) 

3. To influence school administrators and parents 
toward improvement of science curricula : One 
school was reported to have added a course in 
physics as a result of such influence. Improve- 



ment in quality as well as quantity of courses offered 
would also be expected. 

3. To strengthen the tie between the high schools and the 
colleges through better mutual understanding: Many 

resources are available at the higher institutions of 
which teachers may be unaware, or which at least 
they are not utilizing. 

C. Objectives For the Colleges Which these Students Will 

Enter: The Directors agreed some or all of the ten a owing 

could be expected; 

1. These students would arrive in college with less need 
for orienting : They would have some familiarity with 
the college approach and with the seriousness of 
getting off to a good start. They would have a better 
appreciation of real intellectual achievement. In 
short, it was hoped that this summer experience 
would prove to have been a helpful transition mechar 
nism for later college entrance. 

2. Early clarification of goals through these programs 
would save time for the students and headaches for 
the colleges: in that there would be less fumbling and 
fewer program changes. 

3. As the influence of these programs filter down it could 

mean a general raising of student ability at the fresh- 
man level: Asa corollary to this a moi'e mature 

attitude on the part of entering freshmen could stim- 
ulate better teaching as faculty responded to their 
challenge . 

D. Objectives For the Host Institutions; 

1. The recruitment of future students : These would re- 

turn, it was hoped, as permanent students who would 
provide the host not just with more numbers but with 
better quality. 

2. A closer alliance with high school teachers in the area : 
Many pointed out the gains made in better understand- 
ing of secondary school problems on the part of the 
host institution and faculty. And conversely they noted 
aid and facilities they could make available to teachers 
as they became better known in secondary school 
circles . 

3. A general improvement of the educational level of the 
area high schools: Would in turn result in higher 
quality college students. 

4. A gain in pr estige as a leader in the science field: It 
is interesting to note that one host institution dis- 
claimed any objectives for seji gain, feeling that this 
was purely a public service. 

E. Objectives For the Participating Faculty: 

There was almost unanimous expression of the personal 
satisfaction which the participating faculty had derived. 
Many gave long hours without any recompense other than 
this. Observers reported the high sense of dedication 
with v/hich the faculty approached these special programs 
and their sincere desire to give their very best. 

Other benefits included: 

1. A better understanding of the problems and activities 



14 










i 

I 

% 



I’ 




.. . , - H t 



of secondary schools, plus a better ac- 
quaintance with their teachers, students 
and their science programs. 

2. The stimulation of these superior high 
school groups lead many of the faculty to 
enrich their college courses for the regular 
year. As they saw what students of this age 
could really do they came to believe that 
they had not sufficiently challenged their 
usual classes and took steps to remedy this. 

3. Two institutions noted that these programs 
benefited their faculty materially in supple- 
menting the nine month salary on which they 
regularly operate. 

« 

4. In one instance the Director himself was 
collecting data on the ability, motivation, 
temperament, etc., of this superior group 
for further study and possible publication. 

5. One reports using this program as a field 
for trying out new teaching methods. 

F . Objectives Reasons host institutions selected 

particular areas of study: 

Selection of area of study to be offered was de- 
termined largely by three elements: 

1 « Availability of staff and of on-going research. 

2. The faculty’s interest and feeling of what was 
most important for students. Several, for 
instance, felt very strongly that mathematics 
was the most important basic essential. 

3. The administration’s interest : For example, 
one which hoped to arouse its faculty to more 
interest in high school programs included 

as many of its science departments as possi- 
ble, thus exposing more faculty members in 
its broad coverage. In another, the biology 
department was holding an NSF summer pro- 
gram for teachers, so to equalize this the 
student program was set up in the mathema- 
tics department. 

A unique reason occurred in one program which felt 
that engineers were especially weak in communication 
skills so they looked for an opportunity in all their 
science courses to correlate report writing, public 
speaking, writing for publications, etc. 

Negro institutions cited as a special objective the de- 
sire to promote better science programs in negro high 
schools. Generally, they felt, these are under par 
which results in a considerable gap when students do 
enter college. It was their hope that these programs 
would help to reduce this gap. They also hoped to en- 
courage more of the able negro students to plan seri- 
ously on continuing in college. Many with ability would 
have considered this impossible because of the expense 
involved. With encouragement and information on where 
and how to seek financial aid many who would otherwi 3 e 
discontinue college entirely might go on. 



II. The Program 

The programs can be best presented in terms of the 
factors used in their selection. These factors were be- 
lieved to have pertinence in identifying a sample of pro- 
grams representative of the 147 listed by NSF for the 
summer of I960. Type of program was perhaps the 
most important selector along with subject matter offered. 

There were three major types of programs: Orientation, 

Course and Research. 

The Observers 1 reports regarding program are summar 
rized in terms of these and other pertinent factors. 

A. Orientation Programs: Characteristically the orien- 

tation programs were of short duration , two or three 
weeks long. They covered a very wide range of sub- 
jects. Their purpose generally was to expose stu- 
dents to a large number of scientific fields. Students 
had completed llth grade, except in one program which 
admitted some from 10th. 

The method of approach differed in each program. 

In one school students were divided into three groups 
which rotated so that in the three weeks they were 
on campus they had had one week’s exposure to 
physics and mathematics, one to geology ard astrono- 
my and one to chemistry and biology. Lectures, 
laboratory and field trips were employed. The Ob- 
servers rated the level of teaching as generally so- 
phisticated. 

In another the day-time program was a presentation 
by faculty members in each of the fields of mathemat- 
ics, physics, chemistry and engineering . The pre- 
sentations covered a general picture of the content of 
the field, the nature of its professional application 
and the need for personnel in that area. In the eve- 
ning there were informal meetings with guest repre- 
sentatives from local industrial fields of engineering 
with opportunities for questions and answers. There 
were field trips once a week but no formal courses, 
no exams, and no homework. 

In a third school, students as a group attended demon- 
stration lectures illustrating recent developments in 
methods of approach to unsolved problems in some 16 
different branches of science. They then broke up in- 
to four smaller units and proceeded to laboratory or 
field work in which the students did their own experi- 
ments. Areas of science examined included anatomy, 
anthropology, astronomy, bacteriology, bio-chemistry, 
botany, chemistry, entomology, geography, geology, 
mathematics, physics, physiology, psychology, radi- 
ation bio -physics and zoology. 

At least two of these are programs of several years 
standing and the sponsoring institutions are apparently 
happy about them. However, one Observer questioned 
whether the impact of the Orientation type of program 
on science education justified the cost in terms of 
faculty time and effort and financial expenditure, in 
comparison with other types which require more stu- 
dent performance and actual experience in science 
activities. 
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B. Course (or classroom) Programs: Characteristi- 

cally these were of four to six weeks duration with 
subject matter designed to introduce the student to 
modern concepts not met in high school and unlikely 
to be met in early college. 

Mathematics, physics, biology, chemistry and en- 
gineering were included in courses offered but as 
a rule only two or three of these would be available 
on one campus. 

Course material was usually covered in lecture- 
discussions with the faculty in the morning. In 
some, text books were used as well as reference 
books of both the high school and the college level. 
Afternoons were usually given to laboratory, semi- 
nars, problem solving, student reports, conferen- 
ces or homework. In one the approach was that of 
a team. In physics, for example, attention was 
focused on the nature of the atom. Lectures and 
laboratory were closely correlated. 

Another unique approach was to put special empha- 
sis on the use of communication skills, admittedly 
weak in engineers. Correlated with the other 
courses was one in scientific communications which 
involved public speaking, report writing and the 
reading of scientific papers. 

No essential differences in program were discerni- 
ble between those in which the students commuted 
or were in residence except that there were no 
evening or week-end activities for the commuter 
programs. However, a greater feeling of 
unity was reported among the residential students 
with more informal give and take in after hours 
n bull sessions" (which many Observers considered 
one of the most valuable parts of these programs.) 

C. Research Programs: The research programs var- 

ied from six to thirteen weeks in duration. The 
number of students involved in each varied from 
twenty to forty- two, generally smaller than in the 
other types of programs. The emphasis was on 
giving students opportunity to see and to partici- 
pate in real, live "science in the making". Actual 
student. participation varied from those in which 
they observed and assisted faculty members in on- 
going research, more nearly at the level of labora- 
tory technicians, to those in which students designed 
their own experiments with written protocols re- 
quired and checked before any research operation 
began. 

In one instance students would ultimately be paid 
for their six weeks of service. They were in the 
laboratories daily from 8 to 5. There were no 
organized groups for instruction but each was ex- 
pected to read widely in reference books and 
journals and to gain from questions and answers 
of the researcher with whom he worked. 

A more common variation was to attend formal 
lectures and classes for part of each day, with 
the remainder spent in the laboratories where 
they either worked with faculty on on-going re- 
search or on their own. In one case students 
audited one regular college science class of their 
choice daily and while not required to take the 
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examinations were allowed to if they chose. 

A special feature in another was the presence of 
four or five outstanding students from the last year's 
program. They had been invited back to work on 
specific problems under staff sponsorship. They 
also served a very important function as stabilizers 
and pace setters for the first year students to whom 
they were assigned as advisors. The Observer 
rated the level of work going on to be about that of 
3rd year in college. 

A third variation was that of a program which started 
with an interest in cancer research in the high school 
biology department and grew to involve the medical 
school of a nearby university. There were no formal 
texts or courses but students spent 2 weeks at the 
university visiting laboratories, getting instructions 
in how to use the library a.nd attending various in- 
troductory lectures. Following this, the program 
revolved about individual projects designed by v he 
students with written protocols required before work 
could begin. 

Actual animal experiments were a special feature of 
this program with most of the work going on in the 
high school laboratories under the direction of high 
school teachers but with all the resources of the 
University, Medical School library, specialized 
equipment, and chemical supplies available. Most 
important was the dynamic direction emanating from 
the Medical School with daily visits by the members 
of its staff. 

Where students were commuting they came in by bus 
from the surrounding area and were busy with their 
science activities from about 8 o'clock to 12 noon 
when they were returned to their homes. 

D. Negro: Two programs from negro campuses were 

included in the sample. Both were course programs, 
though they made considerable use of laboratories 
too. Students at one were mainly commuters though 
they had a few non-local students for whom they 
arranged housing. The other was a residential pro- 
gram. These were considered separately because 

it seemed likely their problems would be somewhat 
specialized. One problem was the gap which they 
feel exists between the somewhat under par level at 
which their students complete high school science 
and the level at which they are expected to function 
when they enter college. Both programs put con- 
siderable emphasis on Mathematics, with Chemistry, 
Biology and Physics also available. A special 
feature in both the programs was some form of 
organized study hall or mathemtics drill several 
times weekly. Guest speakers, discussion groups, 
conferences and time in the laboratories completed 
their daily schedule. 

E. Extracurricular Aspects of the Program: Recre- 

ational and extracurricular facilities were generally 
reported to be more than adequate . All the campus 
facilities for outdoor sports, swimming, tennis, 
golf, baseball, etc., were available . In addition 
many programs made available two or three movies 
weekly, concerts, picnics, campfires or dancing . 

In two instances ball teams were developed and 
challenged other teams in the area. For the most 
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part such activities were unorganized and entirely 
voluntary. In one program entirely for boys, 
however, there were organized athletics four 
times a week in the late afternnon. All types of 
sports were included and many passed their Red 
Cross Lifesaving and water safety tests while 
here . 

In the commuter programs there was naturally 
less opportunity for the extracurricular pro- 
grams. Facilities of the host institution were 
usually available but beyond a little tennis or 
some use of the swimming facilities they were 
generally not utilized. Most popular apparently 
in these programs, were the pool tournaments 
which were developed during the lunch hour. 

Bull sessions continued to be a popular sport in 
all programs, at meals, between classes and 
after hours. 

III. The Staff 

While the staff involved in these programs varied 
widely in types of training and experience, one 
characteristic stood out as common to all and that 
was a tremendous enthusiasm for working with young- 
sters, Many had volunteered for the summer without 
any special reimbursement. 

■A . Training and Qualifications: Program directors 
typically were men with doctorates. Frequently 
they were department heads. They were usually 
men with many years of school and administrtion 
experience. Instructors and research supervisors 
were also largely persons with advanced degrees 
in their areas of science. However, as secondary 
teachers worked alongside the university pro- 
fessors, the students seemed to consult one as 
frequently as the other. It appeared that the 
students did not respond to the advanced degree 
but to that person's apparent grasp cf the problem 
at hand. In general, instructors were known as the 
better teachers of the host institution's staff. 

The counselors less frequently had Ph.D's but were 
carefully chosen persons of experience and wisdom 
in dealing with high school student problems. On 
one campus counselors were of two groups. There 
were older, experienced high school tea« hers plus 
a second group of university undergraduates who 
had special ability in dealing with young people. 
Students appeared to like this age diversity, feeling 
that the younger counselors had a better under- 
standing of some of their problems. 

B. Experience: Few of the directors had had actual 
high school teaching experience but many had been 
school administrators. Instruction varied from 
those with only college teaching experience to those 
with fifteen to twenty years of high school teaching. 
The researchers were least likely to have had 
secondary teaching experience, but many of them 
had worked with college freshmen. 

Non-academic work experiences at all levels in- 
cluded numerous instances of association with the 
Junior Acadamy of Science, Science Fairs, camp 
directing and counseling, scouting, Y.M.C.A., 
Sunday School, and other activities involving young 



people. Beyond this many had worked in in- 
dustry, directly or as consultants, in the Armed 
Forces, in government service such as the 
Geological Survey or Park Service or had varied 
other experiences in libraries, banks, hotels 
or laboratories. 

The dedication and enthusiasm with which these 
staffs approached their summer tasks was noted 
by almost every Observer . However, some 
raised a warning about riding a willing horse too 
hard. 

In the 1959 report* it was noted that "staffing 
and general administrative difficulties were 
fewer in institutions where similar programs 
had been offered in the past. " From this it was 
inferred that staffing would be easier as experi- 
ence and faculty acceptance accumulated through 
the seasons. 

Observers for '60 seem to see this in a different 
light. Several detected a growing uneasiness 
that, however willing to give of themselves for 
one or two seasons, men who are really operat- 
ing on the frontiers of research have too many 
other pressing professional obligations to be 
expected to give attention to these secondary 
school programs year after year. They strongly 
urge that attention be given to this matter in the 
hope of finding a solution before the problem be- 
comes really acute . 

IV. Teaching Methods And Procedures 

A. Teaching Load: The number of students in classes 

ran as high as 100, but 30 or 40 was more often 
the case. Orientation programs had the largest 
enrollment. Groups for laboratory work were 
broken down into smaller units of one to three, 

the largest reported being 25. 

In no case did the Observers report any obvious 
overload on the teachers, although those in the 
Orientation programs were commonly carrying 
full summer school loads and their responsi- 
bilities to the science students were above and 
beyond this. In the residential programs, two 
noted that faculty members who lived on campus 
with the students were on duty practically 24 
hours a day hough they might be scheduled for 
only 5 or 6. Many teachers were free to give 
all their time to the high school program. 

B. Methods of Instruction: Just about every possi- 
ble method was used here or there. Particularly 
was this wide variety true in orientation programs. 
Course programs depended more heavily on di- 
dactic lectures with questions and discussion 
periods and some use of laboratories or problem 
solving. In this category, those programs where 
the students were in residence allotted a greater 
portion of time to laboratories than did the com- 
muting programs, probably because the commut- 
ers put in a shorter day on the campus. 

* A Look at the 1959 National Science Foundation's 
"Summer Science Training Program for High- 
Ability Secondary School Students" A Report 
Prepared for The National Science Foundation 
By Richardson, Bellows, Henry & Co. , Inc. 

17 December 31, 1959 
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In the Research programs there was less formal 
instruction or lecturing and a greater dependence 
on individual attention in laboratory work, casual 
advice, recommended reading and laboratory 
demonstrations. 

The Negro programs utilised lecture, discussion 
and laboratory methods. One of them held weekly 
drills in mathematics. 

A tabulation of this proportioning of time for each 
kind of program is shown in Table 10. These 
data are essentially the estimates of the program 
Directors, and are not the result of observation. 
Not all were able to provide this information say- 
ing all methods overlapped. In no case was any 
previously and formally designed experimental 
approach to teaching reported. Individual teachers 
were trying out methods here and there which were 
new for them. One Research program was using 
high school students as research assistants on a 
paid basis, which was an innovation. 



Table 10 

Time Distribution of Instructional Methods 
In Summer Science Programs 



Type of Program 


Lecture 


Laboratory Other* 


Orientation 


50% 


50% 




33 1/3% 


33 1/3% 33 1/3% 


Course Programs 






Commuter 


80% 


20% 




70% 


30% 




60% 


40% 


Residential 


50% 


50% 




33% 


52% 15% 




33 1/3% 


66 2/3% 




33 1/3% 


33 1/3% 33 1/3% 


Research Programs 






Commuter 




85% 15% 


Residential 


33 1/3% 


33 1/3% 33 1/3% 



* "Other” includes activities such as discussion, 
demonstrations, problem solving, seminars, con- 
sultations, etc. 

C. Course Coverage and Direction: No one aimed at 
complete course coverage in the traditional sense. 

In one Research program students were actually 
enrolled in college courses, mostly as auditors, 
but some were meeting all the course requirements V. 

and taking the examinations. Orientation programs 
were highly organized and highly directed. Course 
programs were almost equally so but with some 
research studies in which students had opportunity 
to initiate some activity. 



Even in Research programs, there was con- 
siderable direction and organization in some. 
Comments here varied from one extreme such 
as ”90% organized, 10% student initiated” and 
”problem is set, student takes over” to the 
other in which the comment was "self initiation 
is expected, ” 

D. Homework and Texts; There was homework of 
some sort in almost all but the Orientation 

- program, and even there students did a fair 
amount of their own volition. References in- 
cluded some of high school level, mostly col- 
lege and some even beyond. Half of the pro- 
grams made use of texts or syllabi, mostly at 
college level. 

In connection with references there were vary- 
ing attitudes toward these young students using 
library facilities. For the most part, the stu- 
dents seem to have been accepted, or even 
especially welcomed with an effort made to in- 
struct them on how to use everything the library 
could offer. However, one Observer reported 
a situation in which university librarians did 
not wish to have undergraduates consulting the 
technical periodical literature. This closed off 
opportunity to become acquainted with much of 
this and, although research advisors gave them 
some reprints, this did not really make up the 
deficit. 

E, Other Methods: Field trips were commonly 
utilized, and varied in frequency from 1 or 2 
for the entire session to once a week. They 
included visits to laboratories, to engineering 
and industrial situations where science was in 
use or research going on, to hospitals, to IBM 
data processing center, etc. At least one was 
an extended trip to collect geology specimens. 

Guest speakers were an integral part of the plan 
in all but three of the programs. Once or twice 
a week was the usual thing. Subjects were 
sometimes related to courses, sometimes not. 
Reception varied but was usually enthusiastic. 

Round-tables of some sort apparently went on 
most enthusiastically, and almost universally 
at lunch time. Observers were inclined to feel 
that these "bull sessions" among students, and 
give and take sessions between teachers and 
students were among the strengths of the pro- 
gram. There was a built in advantage for this 
where the students were in residence and little 
opportunity, except at lunch hour, where students 
commuted. In Research programs, this sort of 
exchange went on almost continuously in the 
Laboratories. Two Orientation programs had 
periods specifically scheduled for round-table 
conferences , 

Recruitment and Selection 

A. Who should attend these Programs: A general 
summary of opinion resulted in the following 
description: 

"A student of superior ability, who is 
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highly motivated# with keen curiosity and 
imagination. He ihouid have a serious 
vocational interest in science and be 
socially mature for his age. " 

The point on maturity was made particularly in the 
Research programs, 

On the matter of how many times any one student 
should attend, most schools indicated a preference 
for one time only, Some added that if there was a 
second summer, it should be in a different science 
area or because of a very special interest to further 
research, but one pointed out that a policy of no 
repeaters makes the program available for that many 
more students. Others felt the student who wanted 
to return shouldn't be barred, but agreed that twice 
should be about maximum. 

B. Recruitment Procedure: Brochures were the most 

commonly used method of publicizing the programs, 
and most schools relied on them as their main re- 
cruitment tool. They were sent to principals, mathe- 
matics and science teachers and to counselors. 

Both brochures and an application form were sent on 
inquiries directly from students. 

Commuter programs recruited only in nearby areas. 
Most others limited mailings to their own county or 
state. One college admissions office handled the 
brochure mailing, sending them to every high school 
in the state . 

Other techniques included news releases to state 
newspapers. Several inquiries came from out of 
state as a result of NSF publicity, both printed and 
radioed. 

Although commuter programs seemed to limit active 
recruitment to the local area, some students from 
greater distances were admitted and enabled to parti- 
cipate in the program by arranging to live within the 
community. In at least one case, students were 
housed with families in the area. These students 
came not only from surrounding states but, in a few 
instances, from the other side of the country. 

Length of time allotted to the recruitment period was 
influenced by several factors. Not the least of these 
was the necessity on the part of any individual school 
to be officially assured of the NSF grant before going 
all out for recruiting. 

Where the summer programs had come to be ex- 
pected, some schools report that applications were 
arriving from all over the country before the bro- 
chures were in the mail. The earliest report date 
for beginning recruiting was that of late January, 
but most mailings were made in March and April 
with final selections from mid-April to mid-May. 

C. Applications Received: The total number of applica- 

tions reported (for the 18 programs in this study) 
was 3,756. Of these, 948 or about one-fourth were 
accepted. This differs rather markedly from the 
4,000 applications made in 1959 for admission to the 
11 programs studied that year. Roughly 12% of 
those were accepted. 
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Information as to the quality of I960 applicants was 
not available from all schools, but three report it 
was difficult to make any final choice becau.se of 
the general high quality of all. Seven others rated 
the top 1/E to 2/3 of acceptable quality. Only one 
reported that 50% were generally unacceptable. 

D. Selection: 

1, Boys versus girls? of the 948 selected, 303, a little 

less than 1/3 were girls, 645 were boys, in other 
words , a ratio of about 2 to 1 in favor of the boys. 

Three of the 18 schools had no girls enrolled. This 
was either because the program had been geared to 
boys specifically, or because there were no dormi- 
tory facilities for girls, or because there was a hesi- 
tancy to have boys and girls the first time a program 
for high school students was tried. In the latter case, 
however, the report is that if repeated next year, the 
program here will be co-ed. 

Boy to girl ratios on individual campuses differed 
rather widely. In only three cases was there a pre- 
set ratio. In the remaining schools the eventual 
acceptances were largely male. Two report that they 
might have had entirely boys except that they gave the 
girls a "little edge" in order to encourage some en- 
rollment on their part at all. In these cases, girls 
constituted 1/4 to 1/3 of the total. 

In the negro schools, the situation was reversed. 

Girls were in the majority and it was the boys who 
were given a little edge for encouragement. In 
this group the economic factor was especially 
evident. Many boys who would otherwise have been 
interested and eligible found it necessary to earn 
money in the summer months in order to continue 
in school. 

2. Selection Procedures : There was no uniform 
pattern of selection. A need to improve and 
refine the process was generally recognized. 

In about one -third of the programs, selection 
rested in the hands of the faculty with each 
member reading and evaluating each applica- 
tion. In other cases, it was the director and/ 
or assistant working independently, or per- 
haps with a faculty member who made the 
selection. In the commuter-research pro- 
grams, selection was made entirely in the high 
schools and the university had little or no 
knowledge of the background of individual stu- 
dents. In the Observer's opinion, some more 
cooperative arrangement would have been 
profitable . 

Evidence which was weighted in making the 
selection included: 

a. Tests -Half reported some use of tests; 
mathematics tests being most frequently 
employed. Generally they do not seem to 
have been given great importance. Four 
reported considerable consideration given 
IQ’s but one research program made a 
special point of not looking at IQ’s. 

b. Scholastic Records - High school academic 
records were relied on rather heavily. 
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c • Teacher s’ Recommendations - Ten 

weighted these heavily, especially those 
from English, mathematics and science 
teachers. Two considered them of little 
value, largely because they were all so 
good and did not differentiate qmong the 
applicants . 

d * Students 1 Written Statements - These were 
required by eight, in some cases a letter, 
in others, an essay on a scientific topic. 

Such written statements were useful in 
tipping the balance one way or the other 
in doubtful cases. One research program 
which considered student interest of prime 
importance required students to submit 
a protocol of a research they thought they 
might profitably undertake. If this were 
found acceptable, a personal interview 
followed . 

*• Personal Interviews were utilized by three. 
Others thought they might be desirable but 
that distance and time made them generally 
impractical, 

f - Other Factors Considered included leader- 
ship, intellectual ability, original thinking, 
community standing, and similar general 
terms without elaboration on how these were 
measured. 

E - Factors Which Influenced Application 

Encouragement of teachers seems to have been 
the most potent single factor. 

2* Reputation of the institution appears to be tied 
up with the feeling of prestige the high schooler 
gains in working on a college campus. This 
seems particularly true when his instructors 
or laboratory supervisors are men of national 
importance in the field. 

3, Subject matter offered . 

4. Location was important to commuter students 
but of little importance to others, except in 
sparsely settled areas where going to a metro- 
politan area had appeal, or on the West coast 
where Eastern students were attracted. Near- 
ness to home or the parochial nature of the 
school influenced others (or their parents.) 

Time * Many preferred the early period directly 
following school in order to have the remainder 
of the summer for a job or vacationing with the 
family. To some, the 9 week program appealed 
as a "more solid course" than the usual 6 weeks. 

Stipends and Cost - were mentioned by some, 
but generally rated of little importance. We 
must remember, however, that this is for those 
who applied and were accepted. There is no 
way of knowing how many ruled themselves out 
on this basis without taking even a first step. 
Observers were inclined to feel that a good many 
able students were not represented for this 
reason. They based this conclusion largely on 
talking with students about their colleagues back 
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Student to Student Carryover from those who 
had been in programs other years was a po- 
tent factor in encouraging new applications. 

Recognition of the value of such a summer as 
it would lend weight and distinction to future 
college admission and scholarship applica- 
tions, 

VI. Performance 

In the opinion of the Directors practically 100% of 
students were benefiting from the programs. The 
degree of benefit varied from a very few who seemed 
to be in a little too deep for comfort on up to those who 
were taking it all in stride and pushing for more. The 
attitude throughout, however, was one of sincerity and 
enthusiasm. 

As evidence of performance, 10 of the 18 schools have 
examinations and/or reports in some form and send 
some communication back to the high schools. Few 
had any well organized plan for making use of such 
records, but keep a copy in their own files as a coun- 
seling aid if the student returns later for college. 
Several, without written grade records, do ‘send letters 
on completion of the course to the high school teacher. 
Four give the student a certificate of completion. In 
one Research program which gives no examination, 
each student gives a report of his own activities and his 
estimate of the progress he is making. Both the in- 
structor and an Observer rated these reports equal to 
the work of college juniors or seniors. At another in 
addition to progress reports, both oral and written, 
there is hope for publication of research papers with 
some of these students as co-authors. At the request 
of the student, letters of recommendation will be sent 
to any college he designates. 

In the Course program the trend seemed to be toward 
the more usual form of daily papers, and some graded 
and some not, some returned and some not. 

Research programs varied from those reported above 
to those in which the student was left to decide for 
himself whether his summer efforts produced better 
work habits, knowledge or laboratory skills. Observers 
were inclined to feel the latter too v, open-ended n with the 
result that students failed to find a proper amount of 
direction, either internally or externally, to make the 
program really profitable. Observers agreed that the 
students showed intense interest, high morale and that 
they are interested in and responsive to lectures. 

Their attack on laboratory problems, their wide use of 
notebooks, their after hour discussions all show high 
enthusiasm and unusual ability. Instructors generally 
judged the work of these groups as superior to that of 
regular undergraduate classes on campus. One Research 
program found that standards set by the staff and a sprink 
ling of older students aided in holding the whole program 
to a high level with younger students meeting performance 
standards expected of junior research assistants. 

Loafing and horseplay were conspicuous by their ab- 
sence. The isolated examples of "high school atmos- 
phere 1 *, boredom, or uncooperation were due, in the 
Observer’s opinion, to lack of stimulating challenge and 
occurred where students were doing fairly routine ac- 
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tivities not of their own design or choice. 

There was no report of any serious problepns in dis- 
cipline. For the mqst part everyone was too busy, 
too intereated and too excited about what was going on 
in the classroom and laboratory. Probably the greatest 
impact reported is the students' recognition that there 
are other high school students just as bright as they 
are. The opportunity to discuss with peers their mutual 
problems, attitudes, ideas and ambitions has been of 
great personal importance to them, this bringing good 
minds together was mentioned many times. For others 
the chief impact has been to crystalize their up-to-now 
rather nebulous ideas of going on in science. In a few 
students, it has brought about a decision not to go for 
science. Another result has been a realization that 
there are possibilities open to deserving students for 
financial aid when it comes to college. Interestingly, 
several report they now want to go into teaching instead 
of professional practice as doctors or researchers. 

Counselors were generally available. In only two pro- 
grams did the Observers report a real need in this area. 
In one of these, the director plans to make some of the 
university staff available after talking with the Observer 
about the need for experienced help on information re- 
garding College Entrance Board Examinations, scholar- 
ship applications, etc. One Observer thought more might 
be accomplished in group discussions of how to judge a 
college, ho* to find those with, strong departments in 
your area of interest, how to track down possible finan- 
cial resources, apply for scholarship, etc. Not all the 
questions were of this long range type. Some sought 
out the instructors or faculty for technical advice, and 
for suggestions and ideas on science fair projects. And 
again, they have gotten into the more philosophical 
approach of science as a way of life. The girls es- 
pecially are concerned with the woman's role in science 
and the question of home versus career. 

VII. Follow-Up 

Follow-up was perhaps the weakest or least developed 
facet of the entire program. Nothing sufficiently or- 
ganized and formal that it could be termed a real study 
of the impact of the program on students, schools or 
community was noted. However, ten reported they 
were doing something. Five had recognized the need 
but as yet had taken no action. Three had no plans 
whatsoever . 

Action seemed to include only rather generalized ideas 
such as the following: 

1. Plan to send questionnaire to students in senior 
year asking their own evaluation of impact on 
their senior work. 

2. Try to determine where students go to college, 
how they do and if they graduate. 

3. Send questionnaire at the end of the program 
asking the student’s likes and dislikes. 

4. Photos and news releases sent to home communi- 
ties "to see what impact this has on the community. 1 

One of the Negro colleges plans to check with the high 
school counselors next year on the performance of 
this summer's students. They will also make con- 



tact with school principals and with the students them- 
selves. They have hopes of finding funds for long- 
terit> .follow -up on honors won in college, participation 
in school activities, degrees and further education 
plans. 

The Director of one program is making a thorough 
study of temperament, motivations and abilities of 
bright high school students in such a program with 
the hope of eventual publication. This is the most de- 
tailed study reported. 

Keeping touch with the students is being actively pur- 
sued by ten, more or less incidentally by others. 

Kinds of action include the following: 

1. Send a postcard to the home address of each 
participant each year asking if he is still in school 
and what kind of record he is making. 

2. Encourage students to write back to the faculty 
for counsel and advice and keep them informed 
of their progress. 

3. An Alumni Day which brings back last year's 
students to the campus while this year's students 
are still there or a reunion in the spring. 

4. Circular letters. 

5. Personal contacts, such as students who return 

to use the university library, drop in informalLy to 
see their old professors and supervisors. 

6. In the program which has each year a center core 
of second year repeating students, this group 
sends welcome letters to those who will be coming 
in for the first time. 

Others report informal, unplanned, incomplete and 
casual kinds of contacts, chiefly with those who 
happen to return to the university as students. One 
Observer was particularly distressed that no one 
was trying to make any studies of the behavior of 
these students while they are on the scene and availa- 
ble for test and observation. "An opportunity for the 
collection of a very considerable amount of informa- 
tion is slipping through the hands of the faculty, " 
was his comment. 

VIII. Non-Academic Facilities 

Swimming, tennis, baseball, softball, golf, ofher 
outdoor sport facilities were generaly available. 

Game rooms, lounges, music rooms were likewise 
available in Student Centers or dormitories. Social 
evenings, concerts, dances, cook-outs, and beach 
parties were frequently reported. Most use of such 
facilities was made in those programs in which stu- 
dents were in residence. However, in the commuter 
programs, students generally had access to such 
facilities but since the students were spending less 
time on the campus, they were not much used. There 
were some reports of billiardc, bowling, pingpong, 
and other games during the lunch hour. 

Diving arrangements ranged from adequate to ele- 
gant. For the most part, they were housed one or 
two per room, except in one instance in which there 
were three per room in order to get all of the students 
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into one dormitory. In another case, in which the 
students were mostly commuters, eight from out of 
state were living in one dormitory, two double bunks 
in each room. These boys had made up self-governing 
rules of making beds each morning and keeping the 
room orderly. In this same program, girls from out of 
town lived with families selected by the guidance coun* 
selor and approved by the Director. This seemed to 
be working satisfactorily. At least one dormitory was 
reported as air conditioned, others reported coin-op- 
erated laundry facilities, and both boys and girls were 
taking advantage of these. In one case, both boys and 
girls were housed in the same dormitory but on separate 
floors. The counselors also lived there and one was on 
twenty-four hour duty each day. Some official dormitory 
person was at the desk during the day. 

Special Problems 

A. In the High School : No one foresaw any clear-cut, 
real problems the student would face on his re- 
turn to high school. Among those they thought 
might arise were the following: 

1. High school classes might prove less stimulat- 
ing. 

2. Libraries might seem more meager and equip- 
ment second rate. 

3. Some might be a bit cocky finding they really 
know more mathematics or modern techniques 
than their teachers do when they return. 

(Some are already recognizing this but for the 
most part they were realistic about it and when 
the question came up they were counseled to be 

„ reasonable.) 

Where there has been feedback from the school, it 
appears teachers have been generally happy with last 
year's students, many have made them class assistants 
and anticipate doing the same this year. Schools 
interested in developing similar programs were ex- 
pected to receive students with open arms and give them 
new leadership opportunities. Some students of previous 
years have returned to feel their old curricula too limi- 
ted and the courses too elementary. There has also 
been some irritation in schools where the administration 
does not permit such extra activities as Science Talent 
Search or science fairs. 

On the positive side, many students are planning to take 
correspondence courses or otherwise arrange college- 
level work in order to make up the deficiencies they 
know they will find in their own high schools. Others 
are organizing science clubs, making lists of books and 
periodicals for the high school to borrow or buy in order 
to upgrade their own facilities. Negro high schools tend 
to be low in facilities for advanced mathematics and 
science, but the students know this and know too that it 
is part of this program's objective to stimulate a de- 
sire to improve. One suggestion was that students 
coming from this program will take back to their high 
schools more respect for the "solid courses" such as 
English and Social Science. One Observer picked up 
a possible negative reaction in that students who were 
not well selected and unable to keep up with this power- 
house program in the summer might feel a sense of 
failure. For the most part, however, there was little 
feeling that there would be any very big problem. For 
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the high schools it was felt that there would be no 
particular problems but that returning students from 
such courses would call attention to the need for 
better courses within thteir own schools. It was 
admitted that in small schools it may be difficult to 
program for these superior students but where ad- 
ministrators and teachers are interested in these 
students they feel they will prove no problem. 

B In the Colleges : On the whole, Observers and in- 
structors anticipate these superior students will 
cause any college less trouble than regular fresh- 
men. They will come in with a more serious pur- 
pose and a more mature approach as a result of 
this experience. They should be wiser in their 
choice of courses and majors and less likely to 
flounder. An over-all effect on colleges eventually 
may be to start their incoming freshmen higher up 
the ladder as the high schools generally upgrade. 

It is anticipated that colleges may find these students 
bored if they are placed in regular freshman courses. 
In one program they endeavor to help this situation by 
asking the students to inform them of their college 
plans as soon as they are complete. The Director 
then writes the colleges concerned, letting them know 
of the superior quality of this student, and something 
of the work which the student has done in the summer 
program. This gives the college a timely warning so 
that they can avoid a mistake in the placement of the 
student and be better prepared to handle him well. 

There is a general feeling that high schools and 
colleges are reconsidering curricular, entrance and 
graduation requirements partly as a result of pro- 
grams such as these. A committee of the Kansas 
Academy of Science is conducting, through grants from 
NSF t a series of conferences dealing in part with this 
problem. In other areas, surrounding high schools 
are sending observers with the intent of up-grading 
their teaching. In Indiana, as a result of this pro- 
gram, enrollment in Biology courses in the high 
school has increased and a third year of Biology, 
an introduction to bio-chemical research, will be 
offered this year for the first time. 

C. Effect on the Community ? Knowledge of the effect on 
the community is rather nebulous. In general, it is 
felt that parents are pleased. A good deal of news- 
paper publicity has been generated by these programs. 
Many of the students, either at the college or on their 
return to their local high schools, are asked to talk 
before Rotary Clubs or other such public groups. 

School boards are watching these programs with in- 
terest and it was favorably reported several times 
that newspapers and television stations were coming 
to the college campuses to request information and 
news of these programs and not waiting for it to be 
pushed at them. 

D. Should the High Schools Take Over ? The observers 
were unanimous, after discussion with instructors 
and faculty, that the high schools should not try to 
take over these summer science programs. One or 
two suggested that maybe if mathematics could be 
provided, if real laboratories were supplied, it 
might work out but even so the students would miss 
the advantage of college atmosphere. For the most 
part there was strong feeling that the high schools 
could not handle the situation; that they are not set 
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